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m m m 

[oooi] *mwte. &mmm&mtt*mfcmwRTJ i *<DW&jjmmu m^vr^ 

[0002] ^mftmmm&mmi&T. ^m^mmt^?* )^nx-t^mwt:^# 
-kmt(Dm.^^^m^fix^^ 0 z.?irz>~ tizzy, RcmmRxfmmmti 

[0003] t^x% mmmn, mny^»mzx^x^^th^ 0 mm& 

[0004] uti^ y^iymKx^mmm<Dm^miz^^x, msi^Rmw&mm. 
[0005] m8(a) ^-rx^ ^v^>mmoi±iz.mi(Dmmmio2^0.L,tcm^ m 

m2<Dmmmo6\^r^-7^io6 a ^^ir^tm^ m2(Dmmmio6izmmm 

i-5o ft**. m8(a)-e«, ±«o/^yT^^/v*it^bx, 2o^yr^/Mgli07o»|L 
mm&£yt£Z>m&iz^^x^x\,^i)\ 08(b) t^i-j;5^ iamo6c<z>M® 
m2<D^])T*?/ismo8Rx$m3<Ds<vT**/pmo9(D2mm7£&y 
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[0006] m^LTV 08 (a) <D^X^\i.W,2<D^) T*?/vmi07 (ft £5, 

08 (b) (D^T^tL{^3O^^yT^^/H^109) <D «f3v'— KliSr^J^Ufcflfc 

mmi06<Dmm&ttzm?£?\mm*Mf8.irz> o m^x, ^mmmm (cmp: 

chemical mechanical polishing) «9. ^M^^{t6m§P106cOF*3{l!j(C^^$tl/ 

TV ^§(J^I^V ^tcm2<Dmmmi06<D±iZj&f$,£thX\, ^Zlftftb, 08 (a) <D#£* 

^2(D^^106O±(C?f^$^TV (08 (b) <Dm&XfrtUtm3WJT* 

*/i^io9&xj?ig2<7>^yT^/H^o8i;i^^ 
m2<Dmmmo6<D±izmf&£tix^z&ft)&wm&3xir% 0 ztuzxQ, mm, ^ 

[0007] -as^ BX^^^t-ioT^af^y^^^b^^CD^J^^^m 
% ^>-^/«Xt*^b^^^m9^S^^yT^^J^^?F^i-ari:^J:«9s 

^^^mRumt^^^mx^^mmmxh^m^. 08 o>) \z&utm 

[0008] U6>U£/^ib, fg2<D^y (08 (a) <£>|§^) Xfc|g3<D^y T^MH 

109 das (b) (Dm&) t\jx?i/?/vm*m^tz.w&\z.\z. mm^o^^m^M^. 
-rzmi^ ?z/?;vm-mnk£fhz><nx, mmfifDm^^^mm^fix^ 
% z.<Diz&, mmmm<D±^m^ct^x^t^^^mm^m^x^^ 0 

m2(D^VT^/umi07 (08 (a) Xkm3tfV^yT^/Hgll09 (08 (b) <D 
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109 (®8 (b) <dw&) ti^x^^mxnmtf-^m^m^^tcm^h. zti^ti 

[0009] rfribtf^® izmz-x, mz. ^2^^yr^^/v^i07(D^^t:^^i-s a 

#W3CSU :#!*FSg3409831-J§-2r$B 
#fF;£itfc2 : #112002- 75994-^<&$& 

[ooio] nftf&coj;?^ /^=^^x^yv ; ^^w^b$nTt>^m'i4^^^v^M 
[ooi i] HfjfB«^> *mw<D e ^tt, {SJgfct-e&o-c, _ao N ^i^^@aa^<7)^T' 

[0012] mm<D @ ^it^-rs^^ ^p^^^^gfi, mL±im&tstitc.mm 
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mt<D&&mi&mtts &mfc&®mk&mmk&m&$nxttM&m&imv 
x^zztzmmk-rzo 

[0013] ^mm<D^i^mm^zk^m^mmk^mmk(Dm^m^^^zm 
m(Dm^m^rm^m^mirzm^mmm^fix\,^(DX\ &mk&m 
mk&mmk&mzmmztix^zm&iztt.^x, &mfc&mm&mmtm k& 
ms&k&t&m&fzmtbxmtix^Zo ^<Dtc&, i&mtfcxh^xRu&m&tf^^ 
&mwM&mirmMm<Dm\<^mftmm&m&ttzk&x%z> 0 mmm 
icMtt&m&<Dfa±RTf&mmmm<D&^&^mkirz> 0 

coon] ttm<D¥mt*&mz*s+ vc\ &mfc&®m&ffimir%&mk&mm&mtftir 

[0015] z.fDz.oiz.'tzt. ^mi\^mmk^mmk(om^m^m^'tAzMm(DU^.<D\^ 
\t*m m*£Ufm:M-rz>-&4tmxtbz>w&m *m$&tix\ ^<ox. &m\&m 
mk&mmk&mmmt5frx\,^m?&iz.it-<x, &mib&bmt&mwtk<Dtem 
m-imubxmtix^^o z.<Dtz&>^ &fflfcx&<>xR^&m&&M^^m®M&ft 

[ooi6] *&m<o*mi*mm\z&\ vr, &mt^B^&ir&&mk&mm&mffrr 

[0017] z.<D£*>icrz>k. &m4k&®mk&m&k<Di^mi&m&*>bizffim<Dm&<D& 
^mmm^m^^y>^mx^m^mmm^tix\,^(DX\ &mit 
&mmk&mmk&mzmmistvx\ ^m&\z.t£-<x, &mfc&%omk&mmk<D 
mmmzmtbxmtvT:\^ 0 *fc, &m4t&vomk&mmk&$.*ci/>ym&frL,x 
-mtvxx ^<dx\ mm&m&irz&m&m^zmteznMnKmx&zm&x 
yh&mfc&wmk&mmk<D&mmz.mtix\,^ 0 r<Dfc&, ®i&wo-cio 
^*tt^^ v ^mmm&^-tzm m^m^ ^mitmw&m$L-tz>z.k&x%z> 0 

[0018] #3PJ<z>^mgmK*^T, ifei^if*, ^<^^m^-«J:f9^^^0*b 
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[0019] z.<D&oK-fz>t, &m4k&®mt&mmkj!)mL>x^z>m±mz.M&mtW!&£ 

[oo2o] *mw<D¥mfcmmiz.3o\,^x, ^mit^mm^ mmm^m^xm^tix 

ftttm&tit^x. %}—ts:mMtb<>%t>^mbtez>o &mwitemik£thX'b 
mm^^^ ^mxyftztctb, mm^o^m^mmfDmm^m^tix 
hmmmmTirz>^bfttj:\,^<Dx\ m&mmmft^^mbttZo &m 
ik&®mbmmi&bi>m&-tz><£>x\ &mmbm&mb&&&*rzm&bit'<x* 
&frizm^&m&&nz>z.b&x%z> 0 *fc, mmim. &mk&bm. m&m, &m 
mm<Dmimm^titcm^K^if^^(Dmm(D^miz.^x, &.mtzmm 
mmbtiz<DX\ $LfcbL.x&mm$*:%<fa±i-z>o z.<Dtztb, mm.x$>ox 

[0022] ^mco^mw-mmz.^ ^x, ^m^mm^m^.-r^mn, mm&&mx 

[0023] ^<D£?iz.-tz>b, m^^m^^tcm^hiz.±m<Dmm^^ir^i:m 
izxmoox:m^<Dm^m^hti^m^xh<>x^^mit^m^m^ir^b 
&®±x%z><dx\ m M&<£>m\< ^mftmm&mu-fz^bftxzzo 

[0024] &&m<D¥mftmmK&\,^x, ^m^mm^ mm^m^x^^b^m^ 

[0025] z<D£5\z.*rzb. &mfc&wmbmMmb<D®M&zm±£&z^b&x%ztcv 
xt£<, tmfo<os<v7**/>m&mmfrzzb&-T*%z>o ^tm>, ii^t^ox 
K^mmm^^mmm^mirmm\±<Dm^mwmm^mm'r^b^x 
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[0026] *&w<D¥mfcmwiz$o\, vc, &mfc&mm\z, ^mmtmx^^t^m^v 

[0027] z.(D£oizirZ)b, t^l^Oiiiii^^a^iW^S^Wi, 4kJS>fb 
[0028] «§0J! W^frOT^&i vc, ^JR^^KjJKtt, 

[0030] *5ipj^^#:^g^*5v vc\ ^mit^mu. &mfcim£<9tez>^tft&^ 
[0031] rm^-rs^ mzmmm&mmm^yy^mtmxvtezm&xfe^mmx 

&x%z> 0 

[0032] *mw<vmmfcmmz^^x^ ^mit^mmn. ^m^tmx^^t^m-^ 

[0033] ^^i^iCt-S^.^^^^ft^ffi^^y^^^tPm^iO^^^^, 

[0034] ^bjw^^^iv-c ffl^i^^sa^ii, mxnm&&£'otez>^bft& 
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[0035] *ftw<D*mmm<Dmm.5>mz.&z>t. &mfc&mm&f&m^±mz.®mm.m 

[0036] £7c, ^igo^^g^^fef- J:^^, ^JS^^^^M^^b 

^*o#^prtg^^ o ^ &mmtemitetixhmm&&fkfr?&^m£vt£Z> 
tc^am^^(Dm^mm<Dmm^m^nxhmmmmr^^t^f^ 

tertz>&*<Dmm<Dwmzio\,^x^ &W£mmmmhtiz><DX\ <£fctvx%m 
[0037] ^m<D^mi^mm<7)m^m^^^x^ ^vr^^^^-r^jimtmib 

[0038] Z.<D£?KirZ>b. WMm(Dfr^<Dzftt*V^YV*m*.~rz><DX^ V— K«Sr 
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[0039] *&m<D¥mfc%em<DM&Jjmz&\, vc, &m4k&mm%M)$,-rz>&mb&m 
[oo4o] z-(D£?\z.~rz>k, &mit&®mt&mmt(Dm&mffl%&*>Mm$g<Dmf&<D\z 

[0041] ^mm(D^mi^mm(om^m^^^x, ^m^mm^m^-r^mb^m 
m*m&irz>&mb\^ ^\nz.m-mm(o^Mx-h^b^m%\^\ 

[0042] ^(Dxt>KT^t^m^mmb^mmt<Dm^m^m^^mm<Dm.0,(D^ 
u^mmm&m^i-^^^mx^m^mm^^^<Dx\ &.m\&m 
mb^mmb^m^mm^fi^m^it^x^mit^mb^mmb(Dmmm: 
mmmz.fa±ts*kz>z.b&x%z> 0 *fc, &mik&&mb&mmb&^>z/ym&fr 
L.x-mt~Fz><Dx, mm&m)&irz>&m&K\ ^Km^mm^mx^m^x 
yh&mik&wmb&mmb<Dmm&%£Vfa±£i£z>z-b&x%z> 0 rofc«>. {g® 

[0043] *m£<D¥mfcmw(DmmjjmK5o\, vc, &mik&mmb&mmb<Dm&fcT& 
&mfc&mmb&mmbtm&£tixtj:zM&mmm£tix&<9, m& 
<i>te<bi>mm^m£<9tzz>^bi>m'k^\ 
[0044] \z.~tz>b, &mik&Vdmb&mmb&m^x\, ^m±m^m^rm^M^x 
tso-e, &m4k&®mb&mmb(D%M&&Mmttfcfa±£&%^b&x%% 0 ^ 
<Dtc^^m.^xh<>xK^mmmm^^mmm^mir^mm^(Dm^^mi^ 
mmzmm-tz^bftx^Zo 
[0045] *mw<D¥mfcmm<Dmmjrmz.&^x. ^m^mm^mm-r^m^ m 

[0046] z.cDXoizirzb, m^^mm^m^tcm^hK±m(DmM^^.'r^i:m 
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[0047] *ftw<D¥m&mw<Dmmjjmiz.m^x, &mik&wmn. mm^mvx^^ 
[oo48] z.<D£?K-tz>b^ &mik&MmtmMmt<D&m&&m±^z^ttfx%z>td r* 
K^mmm^^mmm^^mm^m^^m^mm^m^'r^t^x 

^mmm^m-r^mm^M^^m^m^mm-r^t^x^o 
[0051] *&w<D¥m&mw<7>mmjjmizte^x, ^m^mmu. femmmxytt 

[0052] ^(DXjK-r&t, m^m^mmm^v^m^tmx'o^m^ia^ &mit 
[0053] *«w©^fr$i«©3ssi3t^fetj:*5v^, ^jn^^jKtt, temmtrnxott 

[0054] ^£5^5^ #lc^M©S^ffi^ixy=i^>fbJ^j:«9^§^X{*^raj^«J: 
[0055] ^^o^#^e<DK5t^^^*5v vc\ &«>f &JR*->f * 

[0056] r<Dj:5^i-S^, 
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[0057] *&W(D¥mfamw:<DM&jjmz*o\, vc, Mib&^mmte. mx^m^x^ 

[oo58] *mw<D¥mitmm^£.%t, ^m^t^mt^mmt^m^m^^'^m 
mmt<Dmmm-zm#>xmtvx\,^ 0 ^.<dt^^ ^mfix^x^^m^m^ 
[0059] *mw<D¥mftmw<Dmmjfmz£z>t, ±m^mm^0.m^t=.mcmm^m 

<Dm£*rmtem-}&&ftirzM&mAm&t5tLZ>(Dx, &mfc&mmb&mmb& 
mmm£ftx\,^m&iz.it^x, &m4k&mmb&mmb<D%m&zmmmz. 
m±$&z>z.b&x%z> 0 z.<Dtz.#>, m&mxh^xK^mmm^^mmm^ 

[0060] *mw<D¥mftmm<D^jjmfc£Z)b. ^mit^-mm^mm^^ 
xw^ir^bm^mm^mi^mm(D±.\^m-^ 0 ^k^, &m4t&w 

btez<DX\ &mik&mm<nmmz.mmm<Dib^&ntem&bit'<x, m—tm 
m&ot&tsmbtez* &mmfemfc£thxi>mm&&ik£>to^m£?)ti:z> 
tctb^ mB^^m^mmfDmm^mit^tixhmnmmr't^bii^ * 

&iiz&*<Dmm<Dftmz&\,^x^ &m£&mmmbfrz<DX\ ^wbL-x^m 
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sit m&<dm\< ^mf£mw*mmirz>z.bftx^z 0 

[0061] [mi]iai(a)s.i5(b)^, ^mm<Dmi(DmmnmKm^mwmm<Dmm^'r 
[02]m2(a)&^(b) &mw<Dm<Dnmmmfc&z>m2(D/<})T?i?/^m<Dm 
[m3]m3(a)s.t^(b){i, ^mm<Dm2<Dm : m^m\m^mw-^m(omm.^'r 

[El4]|2|4(a),&XJHb) ft, &mM<D^2<DMM&mzmZ>m2(Ds<})T*?/l'm<Dm 
[|U5]|ll5(a)W(b)^ N ^0^^3O^W^}C«^##:^(Dig3t^$r 

[Ei6]iEi6(a)s.u?(b)«. *ftw<Dm&mmmmimz¥mfcmm<Dm&jjm$: 
m8M8(a)Rxr(b)i^ &3kMimz¥mfcmm<Dffi&&^^i®mmmx&z> 

o 

[0062] 1 VU^fSIR 

2 mn^mum 

5 fem^Jh^ 

e ^2(Dmmm 

6a trr#— 

6b IBi&*# 



WO 2005/119750 



12 



PCT/JP2005/009265 



6c DflgB 

7, 11, 14 &mik&mm 

8, i2, is m&m 

9, i3, i6 mfc&thxbmn&*£:z>?&^&.mwi 

10 ?%2<DmMB 
17 mis— KB 

Al , A2, A3 ^2<D^U T>^/Hg 

101 fU^KtR 

102 ^KDjf&^jH 

103 mi^vr^^m 

104 3H<D30gE$jl 

105 femi^it^ 

106 |g2<D#&g;jg| 

106a trr*— A- 

106b BEHflt 
106c BflgP 

107, 108 ^2<D^)T^;Vm 
109 03<D^yT^£7HBI 

[0063] (^KD^Jg^) 

i^T, ^0^^1<^»^^#^^#:^g^oV>T, giKammbmtf 
}Cg|2(a)^(b)^#Mb^^e>tfeP^i-^o 
[0064] Ell (a)&tMb) te, ^10^W^^#S^#:^e^)«it^t-S§P»Tffil2l 

[0065] ^-r , 01 (a) K7jkir£?ic i/v^>mm±ia*ni(DBMm2$mf&£tix£>*) 
o mi^^i^2^.^io«^4<D±^», m<D&iWii&m±'rz>%MPi±m5R 
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[0066] %tc, mi (a) {c^kirxo^ wu6c<Dmm\a^ ^wjTW/ismAitmj&z 

±.\m&zwt&mQ&mm7. ^mit^mm7(D±\m^^ttm^m^ r 
xfimM&msvnm&ztitcmfcztixhmmfe&ikfrto ^mm9xy)^ 0 ^ 

^mmmmxtt, ^m-r^>m2<Dmmmmtiimm. &mik&mm7*m&rtz> 
^mt^mm9^m^^mt^K\^m^mm<D^mx^^m^^^x 
mw-rz> 0 gfe^ssf*. &mik&mm7t&mm9b<Dm&mfflmz.j&j$£ti 
x^^mit^mm7R^mm(Dmmmm(Dm^rmm : kmi-^m-^m 

[0067] Ell (a) \C^£tlfcWmc&M#)&tf£?^ m®^fc£oX&mm9<D 

RT$^<D-&x~tb%\?T^?*T&m~rz>z.tx% mi (b) K^-rmm^mir^m 
ftmm$m)&i$thx\,^ 0 &*5, m2(Dmm.mu. nm. vt???, x^tbh^ 
jj<D\,^i?tifrxhM£\,\ ^x% m2(Dmnmm^ mmx\*.msw<D!&ft( 
Mx.it, mm<Dsu ai, MoXtesctebi%^&m&&£yt£%M&xh<>xh&\ 
t^,mmm±m5<D^m^hcMP^x(Djimm^M^n^bx^mmm-dm 

[0068] &:mm±m5Kte. ^v^mtm. ^v^^tm^m. ^v^mm.it 
isv^mm:. xte^fth(Dm*m^fr j £xt£z>mmm*m^z>b£\\ t£ 
mm±m5^^i<Dm^m4<Dm^m2<Di^mm6^immir^b^miti-^m 

[oo69] m2<Dmmmia*, i/v^mitm. ^ymF-^yy^mtm, i/v^m 
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dielectric) tigXh^Xh^ \ 
[0070] *fc. If T*— /V6a&tffiffl»St6bJ;«)Jfe5l!flSlS6ctt, J^fcioyy^^g^ ^ 
3-^&m, 7r^», &Tm*£&fl?£fflV^ 0!l;tfif#&l2OO2- 75994 

[0071] *fc, &mi\&MWk7*m$tfrz>&m\tt. mM&&m&m^z>t£\<\ ztuzxy 

bfc^oT, m m&<Dm*<^mikmm*m%ix$z> 0 
[0072] *yt, ^M^^m7«, mmm^^m&iax&^iAimmftL&mzttKxhx^^ 

xMifcmz.m.m'TZo 

[0073] . ^JR-f^^JR?^ tt. A (Ru) , (Ir) . ^y^fV (Mo) , ^~ 

(Os) „ n^-A (Rh) „ y 0 ^^ (Pt) , ^^v^A(V) , Xte^v^-MPd 

&mmn, mtetixhmn&&ikt>t£^mx$>ti\*. ±m\z.^uz&msM- 

[0074] tit, £JRte-£«WB&7tett, ^=^A (Ti) , (Ta) % $?Aa^A (Zr) % - 

^^(Nb)./^^^(Hf), Xtt^>'^^(W)^©*'ffc§^-Cl>ill*ttSr 

[0075] jfefc, ^JSMfrg^lRZKltt, ;\Sr~VJ» (Ru) x -ry (Ir) , (Mo) , * 

(Os) , A (Rh) , (Pt) % s^-i-WJ* (V) ^?-VJ* (Ti) , *V 

(Ta) ^Vn^^A (Zr) „ ^tf ?A (Nb) , s^—VJ* (Hf ) „ 9^>f7sT^ (W) , 
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[0076] *fc. &m4k&%)tig7izfz, mM&&m<DWkm&mi<^b£\<\ 

[0077] *fc, &m4k&V07te^ W^Mffc^fe (ALD : atomic layer deposition) . it^^M 
^Sife(CVD:cemical vapor deposition) % XJi^SMvfBj&R^fcCPVD: physical 
vapor deposition) t£k* ^^J^^fefd ioTff^-ftU^V \ 

[0078] iSfcfcl, ^JS^9^^, ;Wt=!)A(Ru) , -f!) v^A(Ir) % ^^fXMo) % 

?A (Os) „ nt^A (Rh) , Zf^-t (Pt) , s<1-*?9Js (V) , XiS^v^ (Pd) 

[0079] ^JSi^9ta. tfomfft^Mffc&jiWi (PVD : physical vapor deposition) Cio 

[0080] ^^j-t^uu;^ m^mf$Mfexmk¥Hmm.Mmiz.£<>x&m 
m9&ief&rz>b, &m4k&wm7<D±K&mWk9&j&i&~rz>z.k&x%z,& > &m 

^mm7<Dmmim^m^^^mn^Rxj^m^^^mmm^^ 
*c~-z&^tcW:m) xA&-tz>(DX\ &m4k&mm7k&mmt<Dm&m i&m&tp 

9t^m^mmvtcm^iat-<x^ &m4k&®mt&mm9k<D&m&temmmz. 

[0081] /jj*5 % m^LTV ^T/V^-^^SB^ (ITT*— /V6a&r^Elftl»6b«t 

iKM(M*.t£. SiO % SiOC, SiCCX XttSiONfc*?), v'y^^fbffiWJKLfcfSi N 

2 3 

, SiON, SiCNfc^K ^y^^MC^fctfSiC, SiCCX SiOC. SiCNfc2f) fc£ 

4 
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[0082] Sl±iZ.^VtcX0i^ &mfc&QlBi7<D&mb&mi&9<D& 
[0083] H2(a)&V(b) tt, ^iMb^»Jlll70— - 9»JirbT, AJRiMldK©AJR*C*>^ry^ 

? a (ir) *m^z>tm^ &mm9<D&m<D— mbvx* jvt—^j* (ru) &m v 

[0084] 02 (a) tt, I^I^feX^f^MftlC <fc«9£JRBS9&7gj£Lfc$&£-lJ:o 
V>T<D^M^^M7d^JSJ^9^fcnt^^m^C)^^^b-C*D?), ®2(b) fit 

[0085] £i\ 02 (a) fc^f £5 i-, Wk^+@^*fe^J;oT^JSM9 

m&nti:ttmxibz<Dx, &mfc-&mm7tL,x<D&mmfcm<Diro t&mm9t 

2 

2 

[0086] H2(b) K^-tx?^ mm$mi&&mz£<>x&mm9^fiti,itm&te 

2 

RTf&mmio<nmmi&<n&£^mttmmzt£<>x\,^ 0 ~<dm&, m±m-*h 
uxtffrfroxh. &mmfcmxziio b&mv&9x$>?>Rub<Dwmttig&m(%>m 

2 

[0087] ^Il9(DM(^v ^^S^+S^ftfe<D^#^pS't-§ii:(-J; , 9> 
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[0088] 02 (a) Rt5 (b) lC*5V vCtt, ^JWb#*«7©— «fcbTA*BMfcit^*>5 

[0089] ^M^^I^7^Jlj^9^<D^Eja#^^$^g!ll^8«, 

&mvx\,^mi&mzM&m8ism)$.£tiz><DX\ &mik&®>Wk7b&wm9b<D& 

[0090] *fc, ieii (b) K^kutx?^ m2<D/<vT**/>imAi&Mf$rrz&mim9temx 
fcffi&&£Qt£zm2<Dffimmiotm&vx^zttWizvi<\ ^<vm&, &mit& 

rmmt\^xm<o)x\ &m4k&®m7<D±izmm®&<>%&L>xm2<Dmmmio& 

g^-TSJ&^Jfc^-c, ^^b^S7^2<Di^igd^6i:«^^ciijv^*tt^ 
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